Introduction
Oxidative stress induced by reactive oxygen species (ROS) results in damage to lipid, protein and DNA. Oxidative damage to DNA includes: oxidatively modified bases, abasic (AP) sites, single-strand and double-strand breaks (Friedberg et al., 2004) . All of these DNA oxidative lesions are particularly harmful since they may cause not only mutations which can be inherited by the next generation, leading to genome instability, but may also regulate gene expression (Shibutani et al., 1991; Ghosh and Mitchell, 1999) . Among the five nucleobases, guanine is the most susceptible to oxidation because of its high electron density (Steenken, 1989) . 8-hydroxydeoxyguanosine (8-OHdG) is the major type of DNA oxidative adduct, which serves as a common biomarker of DNA oxidative damage (Steenken, 1989; Kasai, 1997) . Hydroxyl radical, singlet oxygen and peroxynitrite may produce 8-OHdG. In addition this modification may be a mutagen converting G:C to T:A. DNA-base excision repair (BER) is the primary DNA repair pathway for base oxidative modifications, as well as singlestrand breaks (Krokan et al., 1997; 2000) . The major enzyme in BER is oxoguanine DNA glycosylase 1 (OGG1), which repairs 8-OHdG in both nuclear and mitochondrial DNA in human cells (Boiteux and Radicella, 2000) . The 8-OHdG glycosylase of E. coli, Fpg, has both N-glycosylase and AP-lyase activities (Boiteux et al., 1992; Tchou and Grollman, 1995) .
Progressive and irreversible accumulation of DNA oxidative damage has been implicated in several age-associated diseases, including neurodegenerative diseases (Filipcik et al., 2006; Nakabeppu et al., 2007; Yang et al., 2008 ). Alzheimer's disease (AD), the most common form of neurodegenerative disorder, is characterized by memory loss and behavioral abnormalities. The pathological hallmarks of AD are extracellular β-amyloid plaques and intracellular neurofibrillary tangles. Oxidative modifications to both nuclear DNA and mitochondrial DNA are increased in AD brains (Gabbita et al., 1998; Wang et al., 2005; Migliore et al., 2005) . Elevated levels of oxidative DNA damage were also observed in lymphocytes from AD patients (Mórocz et al., 2002 ). Parkinson's disease (PD) is the second most prevalent neurodegenerative disorder, and the pathological characteristics of PD are the nigral dopaminergic cell loss and cytoplasmic inclusions called Lewy bodies that are composed of aggregated α-synuclein (Mouradian, 2002) . Oxidative DNA damage leads to the degeneration of dopaminergic neurons associated with PD (Alam et al., 1997; Zhang et al., 1999; Nakabeppu et al., 2007 ). Huntington's disease (HD) is an autosomal-dominant neurological disease characterized by abnormal body movement and lack of coordination. HD is caused by intranuclear inclusions of mutant huntingtin with an expansion of the trinucleotide repeat (CAG) in the huntingtin gene leading to neuronal loss in the striatum and cortex (The Huntington's Disease Collaborative Research Group, 1993; Vonsattel and DiFiglia, 1998) . Increased 8-OHdG levels have been observed in the caudate region of HD brain and in the brain of HD transgenic mice (Browne et al., 1997; Bogdanov et al., 2001) . 8-OHdG level and deleted mitochondrial DNA molecules are also ele- 
